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ABS’I’RA[T

‘J’hrcc adaptive line enhancer (Al.1 i) algorithms and arc}~itectures,  namely conventional
A1.1~, A1.li with Double Filtering (Al .lO1l;), and A1.11 with Coherent Accumulation
(A1.IKA)  arc investigated for fast carrier acquisition in time-domain, The architectures of
these three Al .Bs arc shown in Figure 1. ‘Jllc advantages of these algorithms arc their
simplicity, flexibility, robustness and applicability to general situations including the carlh-
to-space uplink carrier acquisition and tracking ofthc  spacecraft. in the acquisition mode,
these algorithms act as bandpass filters, hence the CNJ{ is improved for fast acquisition.
In the tracking mode, these algorithms simply act as lowpass  filters to improve Signal-to-
Noisc Ratio (SNJ<), hence better tracking performance is obtained. It is not necessary to
have a priori knowledge of the received signal parameters, such as (NR, Doppler and
carrier sweeping rat c. The implement at ion oft hesc algorithms is in t imc-ciomain (as
opposed to fiequcncy-domain,  such as VJ;T). “J’hc carrier ficqucncy  estimation can bc
updated in real-time at each time sanlple (as opposed to the batch processing of F};g’).
The carrier frequency to be acquired can bc time-varying. l)crformancc  of these Al.1 k arc
anal yzcd. Simulations are conducted for both fixed and swept uplink carrier frequency for
the deep space transponder applications. l’crformancc comparison study shows that t}~c
Al .JKA provides a narrowest spectral peak at the correct carrier fiequcncy among all
other acquisition methods including FFT technique. Specifically, during the sweeping
oJ~cration,  the A1.ECA can acquire the uplink carrier ficqucncy  precisely while the I; I; ’J’
technique fails due to the frequency smearing problem.
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Architectures of tfw (a) conventional AI.E, (b) ALE with double filtering, (c)

ALE with coherent accumulation.


